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AERODYNAMIC CHARACTERISTICS OF AEROFOILS.

By Nationan Apvisory COMMITTEE FOR ABRONAUTICS.

INTRODUCTION.

This collection of data on aerofoils has been made from the published reports of a number
of the leading aerodynamic laboratories of this country and Europe. The information which
was oribinally expressed according to the different customs of the several laboratories is here

presented in a uniform series of ehqrts and tables suitable for the use of designing enomeers

and for purposes of general reference.

It is a well-known fact that the results obtained in different laboratories, because of their
individual methods of testing, are not strictly comparable even if proper scale corrections for
size of model and speed of test are supplied. It is, therefore, unwise to compare too closely
the coefficients of two wing sections tested in different laboratories. Tests of different wing
sections from the same source, however, may be relied on to give true relative values.

The absolute system of coefficients has been used, since it is thought by the National
Advisory Committee for Aeronautics that this system is the one most suited for international
use, and yet is one for which a desired transformation can be easily made. For this purpose 'a
set of transformation constants is included in this report.

Each aerofoil section is given a reference number, and the test data are presented in the
form of curves from which the coeflicients can be read with sufficient accuracy for design pur-
poses. The dimensions of the proﬁle of each section are given at various stations along the
cbord in per cent of the chord, using as datum the line shown on the curves. The shape of the
section is also shown in reasonable accuracy to enable one to more clearly visualize the section
under consideration, together with its characteristics. To obtain more accurately the dimensions
of the profile of each section, a separate data sheet for each section has been included which
gives an additional decimal place for the greater portion of the ordinates.

The authority for the results here presented is given as the name of the laboratory at which
the experiments were conducted, with the size of model, wind velocity, and date of test.

TRANSFORMATION COEFFICIENTS.

For the convenience of those who prefer to use a system of units other than the absolute
system there is given below a table of transformation constants based on the standard condition
adopted by the National Advisory Committee for Aeronautics of:

Temperature= 15° C.

Pressure =760 mm. Hg.
Humidity = 0.
Gravity = 9.80 m./sec?=32.2 ff.[sec?

thus giving values of specific weight of air

W=0.1225 kg./m.* =0.07636 lbs./{t.? 5o
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and of density

¢=0.01250 in the French engineering or kilogram, meter, second system.
or

=0.00238 in the English or foot, pound, second system.
In absolute units P=CqV2, .
In kg./m.? —— m./fsec. P=.1250 OV>.
In kg./m? —— km./hr. P=.009645 CT™

In lbs./sq. ft. ——— ft./sec. P=.002378 OV
In lbs./sq. ft. ——— mi./hr. P=.005116 OV,
INDEX.,

Three separate types of index are given; chart indexes which make it possible for a designer
to select the wing section most suitable for the particular design in which he is interested; a
group index which is arranged in the same order as the curve sheets, i. e., by counfries and
laboratories at which tests were conducted, each section also being designated by a reference
number; and an alphabetical index.
CHART INDEX.

In order that the designer may easily pick out a wing section which is suited to the type of
machine on which he is working, four index charts are given whwh classify the wmgs according
to their aerodynamic and structural properties. o

In Chart No. 1 the minimum drag is plotted against the L/D at one-fourth the maximum
lift. 'This chart should be used in choosing a wing section for a high-speed machine, the wing
sections being more suited for this use the farther they are from the lower left-hand corner.

In Chart No. 2 the mean spar depth is plotted against the maximum lift in order to show
the possible strength and lightness of th® wing structure. The higher the maximum lift coeffi-
cient is the smaller will be the wing area and the lighter the structural weight, and in the same
way the greater the depth of the spars the lighter will be their weight, so that the sections
the greatest distance from the lower left-hand corner will give the lightest and strongest wings.

The maximum L/D is plotted against the maximum lift in Chart No. 3, which is of use in
choosing the wing section for a slow and efficient machine. In the same way as before, the sec-
tions farthest from the lower left-hand corner are the best for this purpose.

In Chart No. 4 the L/D at two-thirds the maximum lift is plotted against the maximum lift,
so that this chart can be used for choosing a section that will give an efficient climb or a long
range abt-cruising speed. The best sections for this purpose will be the farthest from the lower
left-hand corner of the chart.
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REF. No! 1. REF. No. 2. ) REF. No.3. | REF. No.+4. REF. No. 5. REr. No. 6.
U.S. AL U.8.A.2 U.S8.A.8. U.S. A4 T.8.A.5. T.8. A6
Per I Per
cent of cent of =
chord. Ordinates. chord. Ordinates.
TUpper. | Lower.| Upper.| Lower. Upper. | Lower.| Upper. | Lower. | Upper.| Lower. | Upper. | Lower
The following ; ' :
tﬁb].BS havé been i) 1.22 0.8t 0.80 0.0 0.79 0.0 0.81 6.0 0.73 0.33 672} 0.72
1.25 2.56 0.42 1.80 0.27 1.25 1.87 0.13 2.43 0.253 2.10 0.17 1.77] 0.08
prepared to  give 2.5 447 0.19| 2.98] 0.49 2.5 | 2.64| 0.30) 3.44| 0.5t 3.03] 0.03; 2.39| 0.0
e . 5 4.77 0.0 4.38 0.88 %5 3.91 0.62 4,88 1.07 4.40 0.63 3.4 ¢ 0.088
additional decimal 7.5 | 558 012 550| 1.23 7.5 | 00| 0.9 6.00[ L47| 5.40| 0.25| 4.41] 0.32
p].&CQS fOI‘ the 1(_) 6.11 0.32 6.3% 1351 10 5.98 1.15 i 6.83 1.82 6.20 0.57 5.13] 0.63
R 15 6.80 0.90 7.65 1.94 13 7.30 1.65 7.87 2.35 7.16 1.10 612 L28
greater portion of 20 7.28§ 160§ 37| 2.23 20 8.20| 1.87] 857 57| 7.92| 155| 6.90] 1.07
the ordinates : 30 7.61 2.27 8.80 2.57 30 8.6% 2.30 8.90 2.83 8.30 2.02 7.40 | 2.77
40 7.55 2.28 8.50 2.73 40 8.44 2.50 8.57 2.93 8.14 2.17 7.36 | 2.9
50 7.11 1.72 7.85 2.53 50 7.75 2.33 7.82 2.63 7.55 1.96 6.851 2.52
60 6.38 1.04 6.83 1.85 60 6.80 1.78 6.90 1.98 6.75 1.55 6.03 | 1.93
0 5.32 0.34 | 5.62 1,27 0 5.57 1.15 5.60 L2 5.63 1.18 4,91 1.32
&0 3.90 0.0 4.12 0.72 80 4,08 0.63 4.08 0.62 4,24 0.76 3.521 0.72
] 2.47 0.03 2.48 0.30 90 2.39 0.33 2.32 .30 2.52 0.55 2.0t ] 0.12
93 1.50 0.23 1.50 Q.15 a3 1.55 0.15 1.45 0.18 1.50 0.35 .15 0.0
100 0.83 0.49 0.70 0.0 100 0.69 0.0 0.71 0.0 0.50 0.0 0.29 ) 0.29
o 1 S SRS SRS SOOI SO R, e 0.0 Lol . S
REF. No. 7. REF, No. 8. REF. No. 9. REF. No. 10. REF. No. 11, | REF. No. 12. | REF. No. 13. | REF. No. 14,
Per U.8. 4.7 U.8.A.8. U.8. A9 U.S. A. 10, per | U-S-AL | TS A2 | T.SAW | USAIL
cent of = = cent of —=
chord. Ordinates. chord. Ordinates.
Upper.| Lower.; Upper. | Lower.| Upper.| Lower.| Upper. | Lower. Tpper.| Lower.| Gpper. | Lower. Uppfz!‘. Lower.{ Upper. | Lower.
1] 1.25| 0.0 1.25 0.¢ 1.25 0.0 1.25 0.0 0 1.25 0.0 .95 0.0] 1.25 0.633 1.22 0.63
1.25 3.40 | —1.07 4.65 1 —0.38 3.25 0.0 2.43 0.0 1.25 2.32 0.0 4.73 0.0 2.277 | 0.467 2.56 0.46
2.5 5.38 | —1.58 6.33 | —0.58 4.58 .0.0 3.43 0.0 2.5 3.21 3.0 6.83 0.0 | 3.100| 0.333 3.44 0.33
5 8.7} —2.32 8.73 | —0.81 6.35 0.0 4.50 0.0 5 4,45 0.0 9.34 0.0} 42507 0.150 4,80 0.15
7.5 11.39 | —2.80| 10.21 | —0.95 T.47 0.0 5.73 0.0 7.5 5.30 0.0 1L13 0.0 4.90) 0.033 5.58 0.03
10 13.28 | —3.13 | 1L25 | —1.05 8.22 ) 0.0 6.32 0.0 T 10 5.85 0.0 12.27 0.0 5.4I7| 0.0 6.11 0.0
15 16.00 | —3.65; 12.45| —1.15 9.15 ¢.0 ’ 6.90 0.0 15 6.42 0.0} 13.5 0.0 6050} 0.117 6.88 0.12
20 17.93 ; —3.80 ] 13.33 | —1.22 9.70 0.0 721 . 60 6.78 0.0] 14.56 0.0 6.567| 0.333 7.28 0.33
30 20.00 | —4.02 | 13.93 % —1.29 Id. o7 0.0 7.50 0.6 T30 7.12 0.0} 158.59 0.0 | 6.850 ] '0.867 7.61 0.86
40 20.50 | —3.57 | 13.30 | —1L.28 | 10.00 0.0 T.45 0.0 © 40 7.05 0.0 15.07 0.0] 6.367| 1.000 7.55 1.00
50 19.33 } —3.52§ 13.00] —1.20 9.47 .0 7.10 0.0 50 '6.63 G0 I4.20 0.01 6.600 ) 0.717 711 0.72
60 17.23 | —3.03 | 11.83 | —1.09 8.43 0.0 6.43 0.0 60 5.95 0.0 1271 0.0 597 0.297 6.36 0.28
70 14.37 | —2.50 9.74 | —0.91 7.12 0.0 5.38 0.0 0 5.00 0.0 |- 10.83 0.0] 5.017| 0.0 5.32 0.0
80 10.60 | —L.92| 7.28 | —0.66 | 35.56 6.0§ 42 9.0 80 3.92 0.0] 803 0.0 280 0.110] 3.920| o1
6.256 | —1.17 4.50 [ —0.40 3.62 0.0 2.92 0.0 90 2.71 0.0 4.97 0.0 2.433} 0.233 2.50 0.23
95 3.95 | —0.75 2.5 ! —Q.10 2.60 0.0 2.23 Q.0 95 2.12 0.0 2.65 0.0 1.620| 0.3% 1.67 0.37
100 1.5 0.0 1.40 0.0 1.50 0.0 150 0.0 100 1.50 0.0 150 0.0 0.833} 0.500 0.83 0.20
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REF. No. 15. | REzr. No. 16. | Rer. No, 17, REF. No. 18. REF, No. 19. | REr. No. 20. | REr. No. 21, REF. No. 22
Per U.B. A, 16. U. 8. A. 17, U.8. A 18. U.8.A.19. Per U. 8. A.20. TU.8 A 21, U.8. A 23 U.8. A. 24,
cent of B == - == cent of -
chord. Ordinates._ chord. Ordinates.
Upper. | Lower.| Upper. | Lower | Upper. | Lower. Upper.| Lower. Upper. | Lower. | Upper.| Lower.| Upper.| Lower.| Upper.| Lower.
0 0.0 0.0 0.0 0.0 1.07) 070, 075 0.0 [1} 1.30; 0.0 1.667 | 0.0 1.50 1.50 1.50 1.50
L25| 2.10] —0.42 L60; 040 180 0.467| 180} o0.10 L2571 3.05| 0.0 2340 0.72 2.52) 0.5 2.60 1.13
2.5 299 ~0.64! 2,55 —0.64 2.08] 0.339; 240 0.00 2.5 8.60 | 0.32] 2.967| 0.34 .00 0.50 3.10] 0.46
5 3.88 1 —0.76 3.70 | —0.70 4.38 | 0.150 3.47 0 o010 § 4.83( 0.13] 4370 0.15 3.8 0.20 4121 0.20
7.5 4,521 —0.83 4.46 | —0.76 5.50 | 0.033 4.35 0.30 7.5 5.47 0.03| 5.500| 0.033; 4.45 0.07 5.00 0.05
10 4,95 | —0.83 4.90 ¢+ —0.83 6.38 | 0.000] 5.07] 0.55 10 5.8 0.0 6.367 | 0.0 500 0.0 5.65| 0.0
1a 5.42 | —0.76 | 5.42 | ~0.96 7.65 | 0117 6.11 1.25 15 6.37 | 0.16| 7.600( 0.100 5.77] 0.09] 6.065| 0.09
20 5.67% —0.51| 5,67 | —102| 837| 0.333] 6.73 L77 20 6.60  0.30| 8367| 0.300; 6.32] 0.30! 7.30] o0.30
30 5.8 | —0.06| 68| ~1.08] 88| 087 717 2.43 30 6.77 | ©0.67| 8800 0.866| 6.92! 0.80 7.93| 0.80
40 5.7 0.0 5.60 | —1.15 8.50 | L000| 6.97 2.50 40 6.60| 0.8} 8.500] L000| 6.95 1.00| 7.90 1.00
50 529 —0.19] 523) -1.09] 7.8} 0717 6.37 1.90 50 6.10| 0.62] 7833 0.717! 6.60 | 0.94 7.45 | 0.04
60 4.65 | —0.70 | 4.65| —1.02 6.88 1 0.277 | 5.40 1.20 60 5,50 0.15| 6.867| 0.277 &582] 0.74 8.60, 0.74
70 4.01 | —0.76 4.01; —0.89 5.62 | 0.000 4171 0.47 70 4.83) 0.0 | 5600| 0.0 4721 0.5 5331 0.55
80 3.25] —0.70} 306} —07! 4.12| 0110 8.17| 6.03 80 4317} 0.30) 4.300! 0.270| 3.44| 0.38] 3.8 0.38
30 2,23 | —0.446] 197 —0.57! 2.48] 0.233| 2.18| 0.2 90 3.47, 1.05| 38.317| 1000, 2.60; 0.18| 2.10] o0.19
95 1.87 | —0.27 1.10 | —0.85 150 | 0.870| 2.00| o0.58 95 3.25| 1.60] 2.93 1.550 1121 0.10 Li6] 010
100 0.0 0.0 0.0 0.0 0.74 1 0.740 L5601} 0.0 100 2.55 6.0 | 2,643} 0.0 6,10 010} 610} 0.10
REeF. No. 23. | REF. No. 24. | REr. No. 25. REF. No. 26. REF. No. 27. | REF. No. 28. | REFr. No. 29, REF. No. 30.
Per U.8.D.9A, |U.8.AT.8.1.|U.8.A.T.8.2.| U.S A.T.8.3. Per USATS4 0.8 AT85|USATSG, U.SLA.T.8.7.
cent of - == ~ cent of — - -
chord. Ordinates, chord. Ordinates,
Upper. | Lower.| Upper. | Lower.| Upper. | Lower.| Upper.| Lower. Upper. | Lower. Uppei‘. Lower.| Upper.| Lower. |Upper.| Lower.
0 1.31 1.31 2,0 | +2.00 2.0 | +2.00 2.0 200 0 20| 2.00 2.0 +2.00] 20 | +200 2.0 +2.00
L25| 267 0.55 4.4 —L30 4.4 0.0 4.4 0.30 1.% 4.4 0.45 4.4 0.0 4.4 0.10 4.4 0.60
2.5 3.46] 0.33 5.5 | —2.30 5.5 | —0.50 b6 (. 0.00 2.5 551 0.2 551 —0.81 55 | —0.40 5.5 0.0
5 462 011 74| —4.00 7.4 —1.35 7.4 0.50 5 7.4 0.80 74| L8| 7.4 | —0.75 7.4 0.20
7.5 53| 0.05 8.8 | —5.40 8.8 | —-L85 8.8 0.85 .5 88| L3O 88| -2501 88 | -L10 88| 0,5
10 5901 0.0 10.0 | —6.50 0.0 —2.25| 10.0| 115 10 10.0 | 18| 10.0|-~3.00| 10.0 | —1.45 10.0 0.74
15 6.36| 0.10 118§ —7.90 1.8 -2.80| 11.8| 1.60 15 11.8] 2.65 11.81 ~3.40| 11.8 | —1.80 11.8 100
20 6.62 | C.26 13.1 )-890 13.1] -3.40| 13.1 2.60 20 13.1 3.20| 13.1}-3.50| 13.1 | —-2.00 13.1 125
30 6.70 | 0.63 14.7 | —9.55 14.7] —4.00] 4.7, 2.30 30 1471 3.90 4.7 —290 1} 147 [ ~2.10) 147 1,47
40 6.5 0.62 148} —0.10 4.8 —4.10 14.81 2,50 40 14.81 3.90) 4.8} 150 148 | —135 1481 L00
50 6.38 ¢ .0.42 13.¢ | —8.30; 13.9| —4.00 13.9 | 2.40 50 13.8| 3.60 13.9} -0.85 13.¢ 0.0 13.9 .0
60 5.95 0,22 12.3 | —7.30 12.3 | —3.8 12.3 2.10 60 ¢ 12.3 3.10 12.3 | —0.30 | 12.3 | +1.00 1231 ~1.20
70 581 0.06] 10.3[ —5.85 10.3 | —3.00 10.3 1.80 70 10.3 2.65 10.3 | -0.20 | 10.3 1.40 10.3 | -2.00
80 1241 0.0 7.8 —4.10 7.8 —2.00 7.8 1.30 80 7.8 2.00 7.8 —0.10 7.8 1.35 7.8 1 -2.50
90 2.67 .08 4.9 --2.10 4.9 | —1.00 4.9 0.70 90 4.9 1.00 4.9 0.0 4.9 0.80 4.9 —-1.90
85 L) 015 3.3 -L00 3.3 | —0.45 33| 0.30 95 3.3, 07 .3 00 3.3 0.50 3.3 | -1.20
100 0.5¢{ 0.59 10| +1.00 1.0 +1.00 1.0 Lo 100 1.2 120 LG | +1.00 10 1.00 1.0 -f-}‘oo




AFRODYNAMIC CHARACTERISTICS OF AEROFOILS.

267

Rer. No. 31, | Rer. No. 32. | Rer. No.33. | REF. No. 34. REF. No. 35. | REF. No. 36. | REF. No. 37. | REF. No. 38,
Per U.8.A.T.8.8.|U.8.A.7.8.9.|U.8. A . T.8.10.|U. 8. A, T.8.1L Per U.S. A T.8.12|U.8.A.T.S.13.{U.S. A.T.8.14.[U. S. A, T.8.15.
cent of cent of
chord. Ordinates. ehord. ° Ordinates.
Upper. | Lower. | Upper.| Lower. | Upper. | Lower. | Upper.| Lower. Upper. | Lower.| Upper. | Lower.| Upper. | Lower. | Upper.| Lower.
(¥ 2.0 2.00 1.50 1.5 1.50 L5 1.50 15 0 1,50 L5 1.40 1.4 1,50 L5 2,00 2.0
1.25 4.4 | +0.50 3.90 0.2 4,00 0.1 3,25 0.1 1.25 3.30 a.1 3.50 0.1 3.50 6.1 2.00 0.4
2.5 5.5 | —0.20 5.75 0.0 5.60 0.0 4,25 0.0 2.5 |+ 4.3 6.0 5.40 0.0 5.25 0.0 2.20 0.0
5.0 7.4 —1.20 8.50 6.0 8.30 0.0 5.90 0.0 & 6.40 0.0 8.00 0.0 7.65 0.0 3.90 0.0
7.5 8.8} —1.50| 10.56; - 0.0 10.00 0.0 7.10 0.0 *7.5 7.90 0.0 9.70 ¢.0 6.30 {10 1 SRR SO
10 10.0 | —1.60 ; 12.30 0.0 11.40 0.0 8.40 0.0 10 8.00 0.0 11.60 6.0 10.50 0.0 10.50 0.4
13 11,8 | —1.90 | 14.30 0.0 13.30 0.0} 10.10 0.0 15 11,00 6.0} 12.90 0.0 1210 0.0 | 12.30 0.0
20 13.1 | —1.45 | 1570 0.0 1450 0.0} 11.30 0.0 20 12.40 0.0} 13.75 0.6 | 13.20 0.0 | 13.50 8.0
30 AT 0.00 [ 16.90 00| 1575 0.0 | I12.70 0.0 3¢ 14.00 0.0 1430 0.0 1400 0.0 | 1475 0.0
40 148 1.20 | 16.90 0.0 | 1570 0.0 ] 13.00 a.0 40 14.30 0.0 13.70 0.0 13.50 0.0 14.75 0.0
50 13.9 190 15.80 G0 1470 0.0 12.30 0.0 50 13.80 6.0 12.30 0.0 | 12.00 0.0} 13.%0 0.0
60 12.3 150 14.00 0.0 13.10 0.0 | 11.00 0.0 60 12.75 0.0 | l0.8¢ 0.0 10.10 0.0 12.40 4.0
Kiil 10.3 0.73 1 11.50 0.0] 10.90 0.9 9.00 0.0 70 11.00 0.9 8.40 0.0 8.00 0.0] 10.30 0.0
80 7.8 0.0 I 85 0.0 8.00 0.0 6.90 0.0 80 8.60 0.0 6.80 0.0 6.00 0.0 7.9 0.9
90 4.9 [ —0.50 5.30 0.0 | 5.00 0.0 4.46 0.0 ke 5.65 0.0 4.35 0.0 3.80 0.0 5.20 0.0
95 3.3 | —0.38 3.60 0.0 | 3.40 0.0 3.20 0.0 95 3.75 0.0 3.00 0.0 2.80 0.0 3.70 0.0
100 10| +1.00 1.60 1.0 1.00 1.0 1.00 1.0 100 .00 1.0 1.00 140 1.00 1.0 1.50 1.3
B, 75 |ceveecenfoncanceafanacnccalersensafuravanactonnccnas 8.70 0.0
REF. No. 3. | ReF. No. 40. | REF. No. 41. | REF. No. 42, REr. No. 43. | REF. No, 44. | REF. No. 45. REF. No. 46.
Per U.8.A.T.8.16.{U.S. A. T.8.17.| U.8.A. 7. 8.18.; Durand Prop. 4. Per Durand Prop.7.;®urand Prop. 10| Durand Prop. 13| Durand Prop. 16
cent of cent of
chord. Ordinates, chord. Ordinates.
Upper. | Lower.| Upper.| Lower.| Upper. | Lower.| Upper.| Lower. TUpper. | Lower.| Upper.| Lower.| Upper. | Lower.| Upper.| Lower.
[} 2.0 2.0 2.0 2.00 2.0 2.0 0.60 0.60 \] 1.00 1.00 1.00 1.00 2.00 2.00 1.00 1.00
1.25 4.4 0.3 4.4 0.25 4.4 0.2 5.70 0.0 1.25 4.10 0.0 3.20 0.0 4.40 0.30 2.60 0.6
2.5 55| —0.1 551 —0.25 5.51 —0.3 8.25 | —0.20 2.5 8.00-f 0.0 5.00 0.0 5.50 c.0 3.50 0.0
5.0 7.4 1.1 7.41 —0.70 7.4| —lo0] 12.70} —1.10 5.0 9.00 0.0 7.50 0.0 7.40 0.0 5.00 0.0
7.5 8.8} —-1.8 8.8 | —1.00 8.8| —1& 15.70 | —1.90 7.5 11.40 0.0 9.60 8.0 8.80 0.0 6.30 0.0
10 10.0 } —2.5 10.0 | —1.30 1.0} —1.9| 18.41 | —2.60 10 13.16 0.0 11.50 0.0 10.00 0.0 7.30 0.0
15 11.8§ { —3.4 1.8 | —1.80 11.8§ —2.6| 22.70 ] —3.60 15 16. 60 0.0 14.40 0.0 11.80 0.0 9.60 0.0
20 13.1 | —4.3 13.1 | —2.10 13.1] —8.1| 2510 | —430 20 19.00 0.0 16.50 0.0 13.10 0.0 10.00 0.0
30 14.7 | —5.3 4.7 | —2.70 47| —3.7: 28.10 | —5.30 30 21.85 0.0 18.60 0.0 14.70 0.0 11.00 0.0
40 14.8 ] —5.8 14.8 | —3.00 14.8 | —4.0] 28.50 | —5.80 40 22.00 0.0 18.60 0.0 14.80 0.0 1110 0.0
50 13.9 1 &7 13.9 —2.90 13,9, —3.7| 27.00 | —6.00 50 20.32 0.0 17.10 0.0 13.90 0.0 10.70 0.0
60 12,3 ] —4.9 12.3 | —2.80 12,31 —38.2| 23.80 —5.90 60 18.05 0.0 15.00 0.0 12,30 0.0 9.60 0.0
70 10.3 | —-3.9 10.3 | —2.10 1.3} —2.6] 19.50 | —5.40 70 14.65 0.0 12.40 0.0 10.30 0.0 8.00 0.0
&0 7.8 | —2.7 7.8 | —1.50 7.8 —1.8] 14.40| —4.70 :¢] 10.80 0.0 9.20 0.0 7.80 0.0 6.20 0.0
90 49| —1.2 4.9 | —0.70 49| —0.9 8.30 | —3.00 ] 6.55 0.0 5.60 0.0 4.90 0.0 4.10 0.9
a5 3.3 | —0.55 3.3 | —-0.30 3.3) —0.5 540 | —-1.25 95 4.20 0.0 3.70 0.0 3.50 0.0 3.00 0.0
100 10| +1.0 L0} 100 L0| +1.6 L.2o| +1.20 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

i
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REer. NoO. 47. | REF. No. 48, REF, No. 49. REF. No, 50. REF. No. 51. | REF, No. 52. | REFr, No. 53. | REF. No. 54.
o | Ofemstein. | Ofigstein- Spad. St A Co. e | V- Clark. W-L. W.N.Y.L | W.N.Y.2
cent of - — cent of
chord. Ordinates. chord. Ordinates. :
Tpper. E Lower.| Upper ! Lower.| Upper., Lower. | Upper.| Lower. Tpper.| Lower. ; Tpper.] Lower. | Upper | Lower.| Upper.| Lower.
£
0 L.00 .00 LOO l.dO 0.26 0.26 127 1.27 0 1.0 0.8 0.0 0.0 1,018 ¢ 1.018| 1.018 | 1,018
1.25 1,83; 0.55) 196 @ 0.570 1,557 0.07 2,161 0.45 125 2.6 0.7 1.25 | ~1.10 | 1.802 | 0.548 | 1,802 0.548
2.5 250! 670 250 |o0.214 214 003 .2.68| 0.2¢ 2.5 3.7 0.5 195 —1.40 | 2.508 0.235| 2508 0.235
5 3.57 | 0.04] 3.57210,0357 | 38.00; 008! 3.57| 0.0 5 4.8 0.0! 800 -190 3.605{ 0.0 3.605 1 0.0
7.5 4.21 0.04 | 4.210 | 0.0357 3.75 0.16 4,20 | 0.04 7. 5 5.6 0.3 3.00 | —2.15 ] 4.467 0.235] 4.467  0.235
10 4,65 G.11]| 465 {01071 4.37 0.26 4.68 1 015 10 6.3 o7 4.50 | —2.50 | 5.265 ] 0.687) 5.265| 0.087
15 5.20 0.32{ 525 ] 0.310 5.31 0.55 530 ] 0.36 15 7.0 1.7 5.35 | —2.85 | 6.270 | 1.480 | 6.270 | 1.459 .
20 5.56 0.48 | 5.56 | 0.478 5.95 0.85 5.62}-0.56 20 7.3 2.2 570} —8.00} 7.175) 2,228 %.175] 2.228
30 5.84 0.67{ 5.84 | 0.066 6.60 1.25 5.85 | 0.67 .30 7.5 2.7 5.80 | —3.00 | 7.870| 2.954| 7.870 ] 2.954
40 5.79 0.63 ] 579 |0.63L 6.67 .31 588 0.60 40 7.1 2.3 570 | —3.00| 7.680| 2.725| 7.450 | 2.725
50 5.5 0.51} 5.51 | 0.512 6.28 1,10 5.55 | 0.48 5¢ 6.5 1.8 5,20 —2.80 1 7.060% 2.060} 6.560 | 2.062
60 5.04 0.43 | 5045 ] 0.420 5,53 0,82 5.06 | 0.37 T 60 5.5 13 4501 —2.50] 6070 1.210; 5310, 1.210
7¢ 4,36 0.32 1 4.360 ) 0.3214 4.51 Q.51 4.35 |- 0.30 7% 4.7 0.5 3.60 | —2.10 | 4.770 ) 0.573 1 4.100 | 0.573
80 3.42 0.19 | 3.419 | 0.1904 3.28 0.29 3.46 ; 0.22 8 3.5 0.21 275] —L75| 3.460 | 0.229 | 2.005| 0.22¢
el L.96 0.83 | 1.962 | 0.0834 L8071 015 2.3} 012 |90 2.2 0.0 L7 —1.25] 2.150 | 0.051| 1.810[0.051
95 L3 ‘0.78 ] 1.050 | 0.0190 1.06 0.07 ledl. 0.04 9% 1 L3 0.1 1.30) —1.10) 1.450 | 0.080 | 1.260 | 0.080
100 0.0 { 00 | 0.00 |0.000 | 0.32 0.0 0.48] 0.48 100 0.8 0.7] 00 0.0 | 0.814] 0.229 | 0.814 | 0.229
REr, No. §5. | REF. No. 56. | REF. No. 57 REF. No. 58. REr. No. 59. | REF, No. 60. | REF. Noi 8i. | Rer, No, 62.
W.N.Y.5. | W.N.Y.4 Sloane. R.A.F. 3. | B.A.F.4 | R.A.F.5. | R AF.6 | RATG
Per - Per . Maod.
cent of cent of =
chord. Ordinates. chord. Ordinates.
Upnper. | Lower. | Upper. I}bwer. Upper.; Lower. | Upper. | Lower. Upper.| Lower.} Upper. | Lower.| Upper.; Lower.{ Upper.| Lower.
L0181 LOI8} 0.0 0.0 0.71 0.71 0.86 | 0.80 1] 0.80 0.80 0.80 0.80 0501 .0.0 0.50 | 0.0
1.25{ 1,802} 0.348 | 1179 | 0.0 1.80; T0.26 2.00| 0.0 1.25 2,20 005 2.25{  0.20 2,30 0.10 2.00 0.65
2.5 2,508 | 0.235 | 2.044 Q;O R 2.56 0.07 3.00 0.0 2. 3.10 | 0.0 3.104 0.0 3211 0.0 3.05 1 0.13 .
4 5 3.606) 0.0 3.8%0 | (.0 .40 0.01 4,40 ) 0.90 5 b 480 0.90 ). 430 —0.50 4,43 0.22 4.50 | 0.24
7.5 4.467 | 0.235 | 4.409 | 0.235 3.95] 0.05 5.50 | 1.30 L TE | 525 1.30 5.20 | ~0.75 5,35 0.35 5.40 | 0.34
10 5265 | 0.687 | 52651 0.687 1 438 "0.12} 6404 160 10 6.00| 1L60| 6.00]—0.8 6.01 0.41 6.10| 0.45
15 6.270 | 1.48% | 6.270 | 1.4%9 4,93 0.361 7.68! 2,10 15 8.90 2.00 8.90 | —0.58 7.08 Q70 - 7.15] 0.63
20 7.175§ 2.228 | 7175 ) 2.228 5,25 0.51 8.40 | 2.40 20 ©- 7,40 2.10 7.40 | —0.10 7.40 0.68 7.8 0.70
30 7.870 1 2.954 | 7.870 [ 2.954 5.62. 0.63. 8.80 1 2.90 30 7.50 2.20 7.50 | +1.70 7.59 0.77 8.20 ) 0.80 .
40 7190 ] 2.725 ] 7.450 2.725 5,62 0.55 8.50 1 3.20 40 . 7.20 2.10 7.20 2.20 7.47 | 0.68 770 0.8
50 5.925 1 2.062 | 6.560 | 2.062 530, .0.46 7.80] 3.10 50 6.60 .90 6.60 2,00 7.11 .53 710 0.75
60 4,575 | L2101 5.810 " 1.210 4.82] 0.38 6.90 | 260 60 5,90 1.60 5.90]. 1.60 6.51 0.41 6.43 | 0.64
70 3.356 | 0.573 | 4.100 | 0.573 4,10 0.33 5.604{ 2.10 70 4.90| 1.30 4.9 130 5,65 0.30 5.80 ) 0.&
80 2.355 | 0.229| 2,905 0.229 3.26 0.21 4,10 | L40 . 80 3.80 0.90 3.80 0.90 4.42 0.19 5.33 | 1.45
90 1.502 | 0.051 | 1.810| 0.051 2.14 0.08 2.40) 0.8 g0 2.50 0.40 2.50 0.40 2,737 - 0.09 4.90| 2.5
95 1.150 | 0.080 | 1.260 | 0.080 1.43 0.04.1 1.60; 0.40 95 170 0.22 1.65 0.30 1.85 0.05 476 3.20
100 0.814 | 0.223 | 0.814 | 0.229 0,58 0.0 0.70 ] 0.0 100 0.80 0.10 0.80 0.10 0.50 0.0 4.30 | 4.30
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‘REF. No. 63. ] REF. No. 84, | REF. NoO. 65. REF. NoO. 66. REF. No. 67. | REF. No. 68.°] REF. No. 63. | Rrr. No. 70.
Per R.A.F. 6a, R.A.F.6c. [R.A.F.6c(BS8)] R.A.F.8. Per R.A.F.0. R. A F. 12, R. A.F.13. R.A.F. 14
cent of . cent of -
chord. Ordinates. chord. Ordinates. .
Upper. | Lower. | Upper.; Lower. | Upper. | Lower.} Upper.; Lower. Tpper.| Lower. | Upper.| Lower. | Upper.| Lower. | Upper. | Lower.
0 5.00 0.0 0.0 0.0 0.0 0.8 0.0 0.0 [ 0.0 0.0 0.0 0.0 0.0 0.0 0.65] 0.68
.25 2.36 0.0 2.25| 0.0 2.25] —2.25] 3.30) 0.0 1.25 275 0.02)] 200! —0.46; 2.05] —0.50 .80} 0.13
2.5 3.21 0.0 3.10 0.11 3.10 | —3.10 4.10 0.10 2.5 3.52 0.08 2.74 | —0.63 2.85 | —0.65 2.54 0.05
5 4.43 0.0 4537 0.25| 4.53| —4.531 5.30| 0.35 5 482 0.20f 3.83| —0.89 3.95) —0.8¢| 3.65 0.03
7.5 5.35 0.0 5.50 0.37 5.50 | —5.50 6.00 0.57 7.5 5.70 0.30 4.55 | —1.08 4.80 [ —1.06 4,52 0.16
10 6.01 0.0 6.17| 0.45 6.171 —6.17 | 6.471 0O.78 10 6.33} 0.33 505 | —1.22| 5.3¢4| —113| 5.25 0.39
15 7.03 0.0 6.95] 0.67 6.95 | —6.93 7.20 1.00 15 7.00 .40 ) 5.55 | —1.33 6.00 | —1.33 6.18| 0.9
20 T.40 0.0 T.40 | 0.80, T7.40| —7.40 7.52| 0.9 20 723 0.37) 5.6 —1.40 .50 [ —-1.38| 6.63 .22
30 7.59 0.0 7.85 0.90 7.85 | —1.83 7.58 0.83 30 7.33 0.35| 5.7 —1.38 7.05 | —1.42 .06 1.39
40 .47 a0l 77| 0.8 7.70 | —7.70 740 0.70 40 7.10} 0.30 5.59 | —1.36 6.88 | —1.36 6.82 1.27
50 711 0.0 7.30; 0.65 7.30| -3 710 0.55 50 6.70| 0.25 5271 —1.2%; 6.25} —L23| 6.50 1.06
60 6.51 0.0 6.80: 0.3 6.80 | —6.80 6.50 0.30 © 60 6.10] 0.20}; 4.80] —1.17[] 4.0} —1.17T! 6.08] .85
70 5.65 0.0| 59| 0.33 5.%0 | —5.90 5.60 | 0.18 70 5.20] 0.16] 4.58|-0.99 4.03| -0.99; 543 0.62
80 4.42 0.0 4.70 0.20 | 4.70 ) —4.70 45! 0.0 80 400% 0.10| 3.79; —0.76| 3.14} —0.76; 428 0.42
90 2.73 0.0 3.20 0.10 3.20 | —3.20 2.80 0.0 ) 2.50 0.07 2.48 | —0.47 196 | —0.47 2.85 0.18
95 1.83 0.0 2 30 0.05 2,30 | —2.30 1.83 0.0 o5 1.67 0.03 1.62 0.26 1.24 [ —0.27 1.70 0.17
100 0. 50 0.0: 0.0 0.0 0.0 6.0 0.0 0.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.38] 0.38
REF. No. 71. | REF. No. 72. | Rer. No. 73. | REr. No. T4 REF. No. 75. | REF. No. 76. | REr. No. 77. | REF. No. 78.
{ per (B-AF.4AMod] R.A. F.15. |R.A.F.15-Mod.| R.A.F.16. Per R.A.F.17. R.A.F. 18 R.A.F. 18 R.A.F. 20,
| cent of . - eent of
chord. Ordinates. chord. Ordinates.
Upper. | Lower. | Upper.{ Lower. | Upper.| Lower.| Upper.| Lower. Tpper.| Lower.| Upper.| Lower. | Upper. | Lower. | Upper.| Lower.
0 0.66 | 0.68 .20} +0.20 1.33] 1.33F 0.30] +0.30 0 0.30 | +0.30| 0.70 0.70| 120 1.20{ 0.0 0.9
1.25 1.74| 0.42| 1.90} —0.45 3.00| 0.55{ 2.20| —0.47 1.25 1.80 | —0.32 .82y 625 390 0.22| 6.90]-0.53
2.5 2.55 0.40 ) 2.80| —0.73| 3.7 0.26| 3.15| —0.T5 2.5 2.76 [ —0.48 ) 2.41| 0.05| 5.8 | 0.03 1.60 | —0.68
5 3.82 0.40 3.90 | —0.50 4.85 0.190 4.42 | —0.90 kg 3.90 ) —0.70 3.30 0.0 8.50 0.10 2.70 ] ~0.90
7.5 476 0.42; 460 -—1.00] 4.5 005] 520|100 7.5 4.55 | —0.80, _4.00] Q05 10.3®} 0.62| 3.50| —0.9%
10 55| 0.40] 5.05! —I1.00 6.00| 0.0 5.70 | —1.03 10 5.00] -0.83| 4.50 016§ 11.75 140 4.06) —1.08
15 6.40 0.80 5.58 | —0.80 6.55 0.17 6.25 | —0.80 15 5.54 t —0.87 3.20 0.52] 13.70 3.15 4.86 | —1.20
20 6.80 1.26 578 | —0.50 | '6.70 0.50 | 6.50 1 —0.50 20 578 —0.82| &5.62; 0.90) 14.72| 4.8 5.43 | —1.27
" 30 6.90 1.24 5.80 | —0.10 6.70 ¢.80 6,58 | —0.10 30 5.80 | —1.00 5.90 1.40 | 15.20 6.920 6.00 [ —1.40
*40 6.78 1.12 5.58 | —0.05 40 5,621 —0.95 -5.% L30] 14.70 7.50 6.00 | —1.50
50 6.47| 0.8 5.17| —-0.28 50 5.20 1 —0.87! 5.60 1.00 | 13.40 7.20 5.70 | —1.50
60 6.00; 0.40]  4.63| —0.47 60 4.65{ —0.80] 5.10| o0.70| 1L70| 6.20| 5.10|—1.40
70 5.37 | —0.08 4.07 | —0.62 0 3.98 [ —~0.70 4.40 0.40 3.50 5.00 4.20 | —1.40
8¢ 416 | —0.50 | 3.28} —0.67 80 3.22 1 —0.60 3.50 0.20 710 3.40 310 —-1.10
90 2.63 1 —0.40 ¢ 2.24 1 —0.35 K 2.24 | —0.40 2.20 6.0 4.30 1.70 1.80 | —-0.80
95 1.66 | —0.15 1.63 | —0.20 95 1.64 | —0.30 1.50 0.0 2.60 0.80 1.10 { —0.60,
100 *100 0.42: +0.42] 0.30| 0301 0.60} 0.60[ 0.0 0.0
35 [eveeeeii]oennenns Lo 78-S IO PR SRR SR R 0.0
*36.7 9 0.0
*58
~#73.3
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REF, No. 79. | REF. No. 80. | REer. No. 81, REF. No. 82. REF. No. 83. | REF. No. 84. | REF, No. 8. | REr. No. 86
Per N.&G. 1. N. &G. 2 N. &‘G 3 N.&G. 4. Per N.& G. 5. N.&G.6. N.&G. 7. N.&G.8
cent of ———— - cent of —
chord. Ordinates chord. Ordinates.
Upper. | Lower. | Upper. | Lower. | Upper. | Lower. | Upper. | Lower. Upper.| Lower.| Upper. | Lower. | Upper. | Lower.| Upper. | Lower
0 0.0 0.0 00 0.0 0.0 0.6] a0 0.0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 .0
1.25 1.13 6.0 1.44 0.0 1.69 0.0 2.25 0.0 1L25] 2.37 00| 253 0.0 1,78 0.0 1,90 0.0
2.5 1.58 0.0 2.0 0.0 238 0.0 314 0.0 2.5 3.40 0.0 amn 0.0 2.55 0.0 2.78 0.0
5 2.29 0.0 2.94 0.0] 3.44 a0 4.58 0.0 5 4.85 0.0} 524 0.0 3.64 0.0 3.93 0.0
7.5 2.78 0.0 3.56 0.0] 4.18 0.0 5.55 0.0 .5 5.83 0.0 8.16 0.0 4.37 0.0 4.62 0.0
10 3.07 0.0 3.94 0.0 46l 0.0 6.14 0.6 10 6. 44 0.0 6.77 0.6] 48 0.¢ 5.08 G0
15 3.47 0.0 4.45 0.0] 521 .0 6.94 0.0 15 7.20 0.0 7.39 0.0 540 0.0 554 0.0
20 3.7 0.0 474 0.0 5.55 0.0 7.40 0.0 20 7.52 0.0 7.73 0.0 564 0.0} 5.8 6.0
30 3.89 0.0} 4.93 0.0 5.8 0.0 7.78 0.0 *30 7.79 001, 7.76 0.0 5.84 0.0 5.82 0.0
*40 3.8 0.0 4.94 0.0 5.78 0.0) 770 0.0 40 7.59 0.0 7.47 0.0 570 0.0] &80 0.¢
50 3.65 0.0 4.68 0.0 5,48 0.0 7.30 0.0 50 7.18 0.0 7.03 0.0 5.37 0.0 5.27 0.0
60 3.40 0.0 4.36 6.0] 510 0.0 6.80 0.0 60 6.59 .0 6.47 0.0 4.94 0.0 485 0.0
70 2.95 0.0{ 378| 0.0] 440 001 590 0.0 70 5.67 0.0]- 560 0.0 4,25 0.0 421 0.0
80 2,35 6.0f 3.01 6.0} 350 6.0 4.70 6.0 80 4.53 0.0 4.45 0.0 3.40 0.0} 3.34 6.0
o« L6 0.0} 2.05 0.0 2.40 60| 3.2 0.0 90 3.11 0.0 3.04 0.0} 2.33 0.0] 228 0.0
95 1.15 0.0 L47 0.0 1.73 6.0 230 0.0 95 2.27 0.0 2.20 0.0 L70 0.0 1.65 0.0
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
* 32 3.90 0.0 500 0.0 5.85 0.0 7.80 0.0 L~ S PO I 7.80 [1N1 1 PR A 5.85 0.0
*28 7.80 (1810 IR S 5.85 (201 (RN PO
REF, No. 87. | REF, No. 88. | REP. No. 80. | REF, No. 90. REF. No. 91, | REF. No, 82. | REF. No. 93. | REF. No. 94
Per N. &G.9. N.&G. 10, | N &G.1L. N.&G. 12, Per N.&G.18. | N.&G. 14 | N.&G.15 N. &G, I8,
cent of — cent of : -
chord. Ordinates, chord. Ordinates.
Upper.| Lower.| Upper. | Lower.| Upper. | Lower.| Upper. | Lower. Upper.| Lower.| Upper. | Lower.] Upper. | Lower.} Upper. | Lower.
1] 6.0 | —0.0 0.0 0.0 0.0 0.0 0.0 0.¢ Q- 0.0 0.0 0.0 0.0 00 0.0‘ 0.0 0.0
1.25 1,90 —0.657 1.90] —0.325 1.90| —~L14 190} —0.76 1.25 1.90 | —0.380] 1.90 | —0.94| L90} ~0.470] 1.90| —1.30
2.5 2.78 | ~0.95 | 278 —0.475 2,78 —-1L73| 2.78) —1.17 2.5 2.78 | ~0.580) 2.78 [ —~1.36 | 278 —0.680] 2.78| —1.50
5 3.3 ~1.34 3.93 { —0.670 3.93 | —2.50 3.93 | —1.67 5 3.93 ; —0.830; 3.93| —L83 3.93 | —0.915, 3.93 | —1.38
7.5 4.62| —1.58 | 4.62 ] —0.790] 4,62 —2.84] 4.62| —1.80 .5 4.62 | ~0.950; 4.62| —2.00| 4.62 ] —1L.000] 4.62|—1.20
10 5.08| —~1.74| 5.08| —0.870] 5.08 | —2.99 5081 —1.99 10 5.08 | ~0.997) 5.08|~1.8 | 05.08} —0.925 508 —1.07
%15 §.54 | —1.88 5.54 | —0.945] 5.54) —2.68 5.5¢ | ~1.79 *15 5.54 | —0.890] 5.54 ] —1.20 5.54 | —0. 600t 5,54 —0.70
20 5.80 | —1.981 5.80|—0.990; 5.80| —1.80| 5.80| —1.20 20 5.80 | —0.600, 5.80|—070] 5.8 | ~0. 3501 5.80 | —0.30
* 30 5.8 | —1.99 5.82 | —0.995, 5.82| —0.20 5.82 1 —0.133 * 30 5.82 | —0.067, 5.82| —0.10 582 —0.050; 5.82| —0.08
40 5.60 | —1.91 [ 5.60|—0.95 560| 0.0 | 560f 0.0 * 40 5.601 6.0 5.601 0.0 §.60| 00 ; 560/ 00
50 527 —L8 | 527]-0.900 527 0.0 5.27 a.0 50 sar! 00 527 0.0 527 0.0 5.27 6.0
60 4.86 | ~1.66 4.85 | —0.830] 4.85 0.0 4.85 0.0 60 4.85 6.0 4.8 0.0 4.85 0.0 4.85 0.0
76 4,21 | —1.44 4.21 | —0.720) 4.21 0.0 4,21 0.0 70 4.21 0.0 421 0.0 4,21 0.0 4.21 0.0
80~ 3.34 | —~L14| 3.3¢|—0.57 3.3 0.0 3.34| 0.0 & 3.34 ¢.0 8.34 C.0 3.34 0.0 3.34] 0.0
%0 2,28 ~0.78 | 2.28 | —0.340] 2.28] 0.0 2281 0.0 90 228] 00 2.28¢ 0.0 2.28 0.0 2,281 0.0
95 1.65 | —0.56 | 1.65 | —0.280] 1.65| 0.0 1.65| 0.0 95 .65 0.0 165 0.0 Le{ 0.0 1.65| 0.0
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.7 eereneitiacnsealonecenslooncaeedonnnias —=3.0 feurununn —2.0 ok 10.:.7: ........ =10 Jeeeenenn PPN PRI PRI PRSP PSP,
* 94 5.85 | —0.20 5.8 | —0.10 5.85 [eeennnn. 5,85 feenuannn H24 5,85 |..ieetn 5.85 feennnns 5,85 |cevuunn 5.85 [ceveunen
| Lo 2 T PR RO SR [ e ) P
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REF. NO. 95. | REF. No. 96. | REP. No. 97. | REF. No.98. REr. No. 9. { REF. No. 100. | REr. No. 101. { R EF. No. 102
Per N. &G 1T, N. & G. 18, N. & G.19. N.& G. 20. Per N. & G. 21 N. &G 22 N.&G.23. N. &G. 24,
cent of cent of
chord. Ordinates. chord. Ordinates. .
Upper.| Lower. | Upper.| Lower. | Upper. { Lower.; Upper.; Lower. TUpper. | Lower. | Upper. | Lower. | Upper. | Lower. | Upper. | Lower.
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1] 0.0 0.0 0.0 0.0 .0 0.0 0.0 0.0
1.25 1.90 ; —0. 866| 1.90 | —0.433] 1.13 | —0.380  1.13 | —0.470 1.25 1.13 ‘—0. 235 1.13 | —0.280; 1.13 | —0.143 2.25 [ —0.200
2.5 278 | —1.000, 2.78 ] —0.500{ 1.58 | —0. 580; 1.58 | —0.6%0 2.5 1.58 | —0.34¢, L 58 | —0.400f 1.58 | —6.200 3.14! —0.400
5 3.93 1 —0. 920‘i 3.93 | —0.460, 2.29 —0.830l 2.29 | —0.915 ] 2,20 | —0.458) 2.29 | —0.59%; 2.29 —0.295E 4.58 | —0.590
7.5 4.62 | —0. SO-OI 4.62 ] —0. »100t 2.78 | —0.920; 2.78 | —1.000 7.5 2.78 | —0. 500! 2,798 | —0.760; 278 | —0. 3&-‘ 5.55 | —0.760
10 5.08| —0. 713I 5.08) —0.3577 3.07] —0.997; 3.07 } —0.925 10 3.07 —0.463 3.07| —0.790; 3.07 | —0. 395E 6.14 | —0.790
*15 5.5¢4 [ —0.468] 5.54 ] —0.233] 3.47] —0.850{ 3.47 | —0.600 13 3.47 —0.300i 3.47 | —0.890; 35.47 [ —0. 445}‘ 6.94 | —0.890
20 5.80 | —0.200] 5.80] —0.100 3.70 | —0.600{ 3.70}; —0.330 20 3.70 | —0.175° 3.70 | —0.950| 3.70 [ —0.475, 7.40 | —0.950
—30 5.82 | —0.040] 5.82 | —0.020{ 3.89 | —0.067} 3.83 ) —0.030 30 3.89 | —0.025] 3.8 | —0.997] 3.8¢: —0.498 7.78  —0.997
#40 5.60 0.0 5.60 0.0 3.85 0.0 3.85 0.0 *40 3.85 0.0 3.85 | —0.990{ 3.85 | —0.4 770 | —98.990
50 5.27 0.0 5.27 0.0 3.65 6.0 3.65 0.0 50 3.685 0.0 3.65 | —0.940| 3.65 | —0.470; 7.30 | —0.940
60 4.85 0.0 4.85 0.0 3.40 0.0 3.40 ¢.0 60 3.40 0.0 3.40 | —0.870 3.40} —0.435] 6.80 | —0.870
70 4.21 0.0 4.21 0.0 2.95 0.0 2.93 6.0 i) 2.95 0.0 2.95 | —0.760| 2.95| —0.380 5.%0[ —0.760
2.35 6.0 2.35 0.0 80 2.35 0.0 2.35 ] —0.600; 2.35F —0.300] 4.70 ] —0.600
1.60 0.0 90 1.60 0.0 | 160} —0.410f 1.60; —0.205 3.20 —0.410
1.15 0.0 95 1.15 0.0 1,15 —0.2000 1.15} —0.145 2.30 ] —0.290
0.0 0.0 100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
................ *32 3,90 [-..ooo..]  3.90 | —I1.000; 3.90| —0.500] 7.80 | —1.000
........ PO Lot T N S N | ) DU SOPURIPN SPRIPRIPIN NPT PRI EESTN
3,90 [eoaana.s
........ 0.0
REF. No. 103. ; REF. No. 104. | REF. No, 165. | REF. No. 106. REF. No. 107. | REF. No. 108. | REF. No. 109. | REF. No. 110.
P | N&G.25 | N.&G.26 ‘N.&G.Z N. & G.28. pe | N-&G.2 | N.&G.30. | N&G.3L | AD.NolL
cent of < cent of
chord. Ordinates. chord. Ordinates.
Up